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(57) Abstract: It is intended to provide a method of highly efficiently and quickly assigning signals obtained by 1 H- 15 N HSQC, etc. 
which is usable as a substitute for the existing signal assignment method wherein a protein concentration several to ten times higher 
than the minimum protein concentration required in the high-sensitive T H- 15 N HSQC measurement method is needed; a method of 
highly efficiently and quickly specifying the three-dimensional structure of a target protein by using the above method; or a method of 
specifying the binding site of a target protein to a ligand. Namely, a plural number (20 or 39 at the largest) of proteins are synthesized 
by systematically combining a 15 N/ 13 C double-labeled amino acid, a 15 N-labeled amino acid, etc. with an unlabeled amino acid for 
each amino acid constituting a target protein. Then these proteins are subjected to NMR measurement in such a manner as enabling 
the identification of correlated signals of two amino acid residues adjacent to each other and the thus obtained signals are compared. 
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NMR V^vWftJR^ife 
T'n 15 N(0|B1^^ (^jPBS^-eiis -tt^r r x H— 1 5 N HSQ 

Sei^OlW^^ ^^|l!{i#:^NMRii,^i | JRIt^^ 15 N^jlV^T^Il5L., 
X H— 15 N HSQC (heteronuclear single quantum coherence) JX^^ f/V 

#6>ttfe#->^/v©T$ yife©filHi:#-**"e^«>/t:»JRSrffv^ (0»J*.f£ Cava 

nagh, W. J. et al. , Protein NMR Spectroscopy, Principles and Practice, Ac 
ademic Press (1996) , -tftkOT*— ^SrSsfcs IS V.iLWWk%®:!&\' 

fcV Montelione, G. T. , et al. , Nature Struct. Biol., 7 , Suppl, 9 

82-985(2000) §r#^) , Se«^t5 y^>K©^^!) -^V^Jfe-g-ffitt 
<D|H^ (0IJ£_fifZerbe 0. et al. , BioNMR in Drug Research, Wiley (2003) £r# 

fig) Srff5 rims. 

l H- 1B N HSQC©i^&(t IfifONMRl^fft'feft)!^ 

ijSj- (1 mM-C250 /iLgg) £fa b ^cD^^fflV^iSM U ^.^JKDfiJgT?, 
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&> o (Mx.fi Montelione, G. T. , et al. , Nature Struct. Biol., 7 , Suppl, 
982-985 (2000) 5r#f8) o KMC frf"*. 1 £ 5 ft^t^G^H- 1 5 N 

h s qc^ b/i^ilf JRte^jfeife-m^ v^vKBMfc 9 SrHfiffi-t- 5 
7c Q »JR©IRIft$*|sI3B"t"^fc»»::«S©<Sv^3BI®fe (fjili Sattler, M. , 

et al. , Prog. NMR Spectroscopy, 34 (1999) 93-158 Srflf-E'Srg'S & 

Qcaufefefci^sfesewttwoi 0-2 0{§fMjt^<D;f5v^ 3 c/ i5 N:iM 

jfcfcfYabuki, T. et al. , J. Biomol. NMR, 11, 295-306 (1998) £r#$0 

teLTV^^, iltr©^^- 1 ^ HSQC©^t©^^t;V©il 

I^llU J&*5^o % l^i^yf— t RNASr^v>7t^C*t3&^^©f^j^SrfT*3 
ft<Tteftkftv\, ^©^^Kuief©^©^- 1 ^ HS 

QC^(DNMR-e#b^b^v'^-7-/^0'JtS^t>^fcr ^(l*^ofc„ 3=7c, W 
O 2 0 0 2/3 3 4 0 ±BBfcp]^ S 6*)T ^ 7 lH^r 1 3 CT'ill, 

ii7 5 7l^ 15 N-eim 13 C©g!|<D 1 H- 15 NtBK^^/^^m*t-S*' 
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m&&*>& & 9 ^ v tern e ® Sr-a^-r 5 i&g^ & ^ , ^ ^ p^-r §r^/t^ 

BlftS£«£«IJ$^>*^-C N 3&*oflBffifc: % X H- 15 N HSQ 
fc££*<£> e/^^-/V#Ji^iCf^t? 9 s 1 H - 1 5 N HSQ C$J^T# fettfc f 

Tmifc^S&fC^J&U (t^2 0Sifc§VMj:3 9Sg) , ^tv^P^i"^ 2 
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(ii) ^MefC^ovN-c, -fiMm^^T^ym^P^^I^I^Ui: 5 

(iii) R^^/vSr. IH^bJ: 5 ttS7$ / 1£<d 2#:<£>»lfH 1 s 

(2) ®6R<ONMR$!l5tfc «fc «9#b^7cv-^/KD'J§m^"^fco-r, 

7^/SSI©7 5 K^n b>-i: 15 N^^M^^^-^»^-^IH^"Itfe^NMR 
(iii) l^v-^/v^r, 5 tt57$ ;fo2t©iiIW^ 15 N 

(3) S6K©NMR«)tH:i «9#fettfciv/^/KO!l§M^t?feo-C N 
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^©7^; /^mov^-lib (2) Kmn^rnxmrn^^^, 
( e ) (d) xnbfrit^?^;v^(Dmmfimfeisthx^&T^ jmcoT ^ y-? 

•T;\<* (c) Tit^fc^^/v^bW^U 

^-r^-y^i-/^ (c) ^#kjft,fcs^:M'4 , 3>k3iiRu ^^v^ mm 

(4) jlib (3) Kmm^m^^x , ( c ) ©ist, m^ufc 

5_LfB (3) ^IBftO^o 

(5) S6«<£>NMR$iJ^K:J; '9#^fb7^-^^'7-/V^ , J§M^*-efeoT, 
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(6) _hf5 (1) SfciS (5) ^lB«©^^|#«9igi-, &5W2i:fB (3) 33 
£t>* (4) tlBgcO^^ia^^Sr b&m%kbi-%, SSf©NMRi£ 

(om&wcoT ^. v-^n h>b i5 N(Dmm^^^Mz.-D\^x±m (2) ~ (6) 

(ii) iiet<z)7^ y^ga^u^ iu^LJ; 5 b-tzm ;m<D2$L$d£.x$/-x 

(iii) I^SeS^oVNT, IH^bJ; 5 itS7$ /i^07^ K^n h^t, HO 

(iv) _hfB(i)OT^ K^n hyi I5 N©ffiIv'^t^i (iii) CDT ^ K^a 
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(8) _h|S (6) ^7c« (7) KlfB|ft©:*r$fefc:£ DftlSitfcNMRV^t/KO 
^bbfc^/^/V^, _L|B (1) ~ (7) <DV^-rtb^^lB*fe(D^^a; «9!l§JKL 

do) />*<H2 {4*5 xxii fccommm^ 1 3 c xmm £ ti. 2 ^cd^*]^ 

^ 15 N-Cit^iLTV^ lllW^I^ 2{£<D^ltJj§^;^ 15 N^fI 

m^-c, 2^*5 xxi 1 1 3 c x-mmztix^ft^mmoT ^ 

/ff££-a&\ _t!B (1) ~ (7) <DV^TtL^^fE«c(D^^J:§Me®^NMR 
(1 1 ) 'Pf£<th2 {4*5 £7J? 1 {£(Dj^*Jfi^ 1 3 c ^ K ^ ^ 2 tcsii 
ZtlX, fro 2{£*5 «fc XII {£ (D^ig-T-^i s CX*Wm& thX V (DT ^ 7 

±is (i) ~ (7) (D\,^tb7b^mM<nx&fcxz&&w<DNMRmmz£y% 
±mw^$-^ v*-»m&m<DT ^ jwmm&xxi 1 !!- 1 ^ us 

TJ^H (NCO) CAWlfe&^-lrmXfo&o 
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0 3«, ii©^t©r^ vmm^ lB ^wM^^M^-^-^ K^^^sesc 
N^itufc^ra^^-^ F^^viet©HN (co) ^^<? hs^mfevt^ 

X H- 15 N HSQC^ h/l- (a) , *5£^\ "fe ^ ^7W£ 1 3 C/ 1 5 NUM. 
N (CO) ^^PY/^ (b) ^ffiiJ^L-fclH-Tr&So 

X H- 15 N HSQC^f/V (a) , *5J:t^, T*^7 =¥^fc^§T 1 3 C/ 

ei©HN (co) h/v (b) &%mvfz.m-?&>z> 0 

^-^N HSQC^^h/V (a) , n-f -W^ttS: 1 3 C/ 1 5 N~ 

HN (CO) hA- (b) ^PJ^bfcHI-efeSo 

HI 8 7 ^ =/l^T 7 = >fd it Sr 1 5 NltL/c^Iift ^K^^^ie SCO 
X H- 15 N HSQC^f/V (a) , *3<fcTX ^/V-* ^ ^H/cit& 1 3 C/ 1 5 

f ©HN (CO) X-<? h/V (b) ^PJ^L7clll-T?fc6 0 

HI 9 te, ^ y n ^ V ^fc &r 1 5 NUm b fc^M^^- V K^r V ^ %<D 1 H 
- 15 N HSQC^^b/l' (a) % #5,£U\ ? V S^7W £ 1 3 C/ 1 5 N 

n (co) h/v (b) %mfevtcm-v&% 0 

miOfe. HI 9 M*5l^-t, 5te*e#^^ofc7 2 m t 7 5^?<D4 yn-f^^© 
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uK^wget©^- 1 ^ hsqc^ y/vm^t^iX&istf-r^&M 

1 5 N^ft b*:^J»«^ W K^v^S Sf©HN (CA) h/W (a) 

iHN (CO) h/l^ (b) , *5«J:t^ 7^:=i^T7 = >'tf£tt£ 15 N$g#L 

7h^:J©0^^-i/ K^^yifif©^- 1 ^ HSQC^t^/v (c) 

@13ft »^t©T^ Kam^ 15 N«bfc^a^^-I/K^r^^& 
ScD^-^N HSQCX^h/V (a) t ~7 ^ =;W7 9 ~ >-fctt£: 1 3 C/ 1 5 

tz.^^ h/V (b) iHN (CO) h/t" (c) £r^-fS"?fo5o 

( 1 - 1 ) NMRi)£t# ^>tb^^J^<D»m^B 1 

©gSUfc, 3tfet^^NMRaiJ^(Dp|ffl^ N ^T<?> (2) - (5) MfSft<Z> £ *3 (9 T 
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mt£& h Mc^ma^Tm<D (2) ^mmvt^h^^mmir^^t 

1A©27F) fcoV^T, ;mMM±X*®miTZ>2£ j?<D7^ 

(#!ix.te\ @lA©2 7F©^fi2 6D) N W^T K JWt (MX-ft. 
x^^^^ife) ^O^Tf^^ 2f& (a-ffc) ^SJ^lfi /Hi) ©^^il 

>-Wt (d) ^ 13 c/ 15 Nri»^tv^ -tftEWt^r $ /imMur? 

frmfe&tl&Mffi^mm-Vh&o ^©NMRiffl^ttTtt, «i«HN (CO) 

Sf^jfls^Jf e>*bStf^ J^T. 5^— WHfcbfcrs /^P^-rsTS: 

/g£<DT5 K^n h^fc 15 N^@Mv-^/KD^^||iJ^-r^^^ THN (CO) 

mfei kffi?r2>z.b&&Zo ±&<D£5\zm&vitmiA<D7s.smm 
hn (co) itia!)#fe^t^^t;Ht, riiHft7 5yi©c*ijfci 

ft57 5ytaS©fe©-efc5o $IxJ£\ HI 6 (b) K^£thZ>i/s?1-/\«l^ 

-mmm^it7$;MD<Dcmwiz.mm'rz7$s&, m 1 A^$ns7 s / 

SHE?!! 4X0 3 10 D, 11S, 14 T, 16 V. 21G, 27F , 44E, 
4 8E S 61Q, 1 0 5 A(Dh<DX*-h%> 0 
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tMPiX^/KD^^#-e#5HN (CO) «U5fe£:fToTl^5as, — filSfi^U 

^thb<Di/^/V<D^frb. (2 7F) <D^^;V^WS^T^ 

ffiSv/^t/^MUt, JhfEHN (CO) ffljfemj^tt&Jh^H-^NfBH 
S'^/l'fcJ*<ft^5£.£U:J; 0^5 So Aflqftfc^ $]xJ3\ HI1A 

Id^^tLST^yifeE^ISr^r-rSfi&ICfcov^^ 7x^77-^ (F) CD 2 

- 1 5 N*@ P is P^-AST? § o ^©V^ivWS, 0lJx.fi El 6 (a) fc^frtSfcO 
jftSWb^So ^.<Olsp±;V (®6 (a) ) iHN (CO) aOfem £ 9 #b*L7c 
tsP-^As (S3 6 (b) ) MUT, 1*5^^ (0 6 (b) CDO-C^bfc 
%/ Pirns) $mMV£y b-tzr ^ (2 7F) <E>fc<Z>"T?&5 £IkI3£-C#5o 

JnfB^HN (co) sg^«tt)#e>^ 1 H- 1B N^K^^^i:J*:JKi~s^ 
LttJ;v\*f,P^Lj; 5 tt57 5 / ^S: 1 3 C/ 1 6 N-m«S1SfrfbT 5 7 is 

ffi^^NMRifiiJ^ (£ft&£rFs THN (CA) SJ^J fcttSit^S) 
Srff 5c (^CSSftteo^-CHN (CO) $J^£^oT v-^/v£r]R#U 
HN (CA) ?U^T*#b^fc^^/V^):b^i-§o l^otV^feV^^ 

li 
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|lt5gef^^:oV^■C, t^f^VSl (H6)i h y ^h^T^S (W2 8, 
W3 1) (D^^ 13 C/ 15 N-m«lt^U, ^rOftfecDT^ /^aS^r 15 N(D^-tr 

COT^ /M©-oi^OT^ /tiS (L7, A 2 9, C32) £r— jgciftK: 

* Its 1 H - 1 5 N*@ M f-rtw^X <D v- ^^-/v^r'JtJSi- 5 iKK 8 s &i 
%ftttZ\^5&\z.\tM%\^& 5 tt§7 5 /ttcigf§7 5 / Willis 

t^TV^5 t)©^fl)o 1^c£tb;fcM6ff^HN (CO) itf^lfoT^^ 
1 5 N -CSWfcfb U Sc 6 K <D 1 H - 1 5 N *I M f t Vd&t 5 ^ £ <fc o T\ 

^^ 15 NT^Sl5$^TV^5feO^^U, i©HN (CO) «J:5^t 
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( i - 2 ) NMR$m-T?# bth& i/jf-r/wmmttik 2 

2og±^f5i^ EI 2 AC/Tt7^ ySfeBB^J^t-SSeSTt? 

7 1 G/7 2 I b 7 4 G/7 5 I ig&mf hti&) > *i\ (i) S^JSfi®^ 

F7°nhyt©ffii^^t^t, (iii) 5 tt57 5 7 (i) b m 
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^ts-i^-ctSo zl<d£.o mm^^-r^n, mz.&^ ±mu (n) ca 
mirz,t*ibhfr—j?<DTs.;Mteo^x, ±m (1) (D^mx^<Dmm^^i~ 

7 5 I (Dlstf1r;v?tmiE\^£ 5 (OTs -(D^^r r^©ISf© 

i^fcs) % kir% 7 2 1 \z.$mrf-Z> 7 iGt s m 

C< <t Ht5 7 5 I 7 4 Gto^t, ^fl^tl±m (1) <0 

^Mit57^i (^©i^li7 0Y, 73R) i«l: a H- 15 N 

Xfetf V fls) © 13 Ci7^ K7°a h ^(Dt@H^^^/^ (@2B <D £ „ 

©=fii^^t^ (HI2BCD«^) «#"5Jfg&H (N) CAj£^©NMR$iJ 
^ (£TF, ^tt^r Th (N) CASIgj ^ £ tf*fc£>) <HtV\ ^y-T/v 

^#i~5o ^©^SW©^, ^#£;frfc^-7VM3:IH l 0 (b) 
So (d) HOfeLJ; 5 k-tZT^ /mmm (^©IfiftlWya^ 
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? K/Pf^lii^f/^H (NCO) CA^-ca#t5 CKT\ itbSr 

th (nco) CAifej b$firz>~hfrhZ)) „ ^©161®^, 

J; o Tf #!)xJ3, HI 10 (c) [z.^k-fk(Dfrmfbfri 

So 

I6f©i^tt, 7 1 G&3^te7 4G) ©7 5 K/P h>'<Dft#v'7F^- 

(Dit^is? Mrft^i/^t;Hr (c) ^#bfrfc^:^^^b31^5o 

|10 (a) © 7 1 G 5 VMi 7 4 G0^7't;V©7 ^ F 
■^n b (D\YJ^-y~7 b^Ell 0 (b) (D^^/KD^fbS 

$R-T& (010 (b) Tiis ^PP-C^^^S) o 

£6>fc:. (f) mX$^fcv'^/^ 13 C(Df^v'^ h tm — (Dik^-7 h& 
m-rz>Zssf~t;v%: (c) -CifbtLfc^^/KD^^^Tl^b, (g) mtRtsntc 

(d) -e#btb7>v-^/KD^^^s^So ^^75\ mtRistLf—yjf-t/^m, 

t^H?)„ i/7©IM©S^, Bio (b) (D^pir^^tbS v-^/vcd 13 c 
(D-fb^v-^ h <£>^v-7 h ^r^S v-^/i^ HI 10 (c) (DZ/Jf-T/v 

(D*fribm$iirz> mio (c) T^p^^ttsv-^/^) o tsb^mtKisih 

^mio (d) -e#^tbfcv-^/i/(Di^^b3l4Ri-s (no (d) -e^p-?^ 

^tlS^^t/l') o :tlb©i/7W, ■^ft-^frK 7 1GWf57 2I, 
*5J;TJ?7 4G^|P^-TS 7 5 I (O^if^fVh LTj&JRi-S £l £ 5„ 

( 1 - 3 ) NMR«3gT?#e>tbS ^^vKZ>#JR#ife 3 
_h|B (1-1) *3«fct* (1-2) O^feSr^VNT, £-f g iftlf 61®^- 15 
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(iii) SSeftoV^T, (rI^LJ: 5 biTZT^ ym^(DT^ K^n h^i N HO 

©fil^^^^lt, (iv)_hf3(i)(DT5 K7°n f^i: 1 5 N(Dfg|Hv'^- 
(iii) <&T* K^n hyi 13 Ctfc(j:7 5 K^n h ^ 2 H<Dtl§i v-^/W- 

15 N(Dt@^^^/i«-{c:>r^#{tTr 5 K7°n h >-b 1 3 C^rtteT K/n 

^mm^h^^^7kmm^b(Dmm^^-r^(D-mn^mi±. ±m (1-1) 

(1-2) \<imMt(DbteVXhZ> 0 AfWtoL JifB^-mra^TofcS^ 
geSCte*j-LT, H (N) CO, H (NCO) C A<D®m%:ft 9 J?mtfm^ hfrl 

z>a h (n) co-vfer.mmM&frix\^Z)T ^ jmwxcoT^ /m^<D 
k^p h^b—mmmtsfox^zT^ ;m<DiiiL(Dm,m ( i3 c) bmsm^ 

^i~/^K H (NCO) CATIt — «^^^TVN<5T^ 7i©i!fe07^ 

K^n f^i-fi^li^tLTVN^T^ ;i©2^| ( 13 c) irOtS 
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-r-t?^'J§M$^TV^?) 1 H- 15 Nt@M^'^^-/^^T^ K^°Q by©5^^ oik 
Y^h^^y^-r^mU^xmm^Mir^Z.bK^ K>, H (N) CO, 
H (NCO) C A (DMfexn blnZ^ if-T;V(D%m \z.ftx_Z> „ H (N) c 

O, H (NCO) CA©imt11fe<, H (NCA) CO, H (N) CAf 

m<b^\ M*-^ ±|Bi:|^C^^ffofcig^^^^K<DH (N) CAtH 
(NCO) CAO^ h/KDli.^^^^, £>3V^3H (N) COtH (NCA) 
CO©^ h7V©|a^^^««#b, fu^cDT^ /^'f0 1fi^fci«2 

m-±s ±m<D^mKmfe£tiz>h<vxfe?£\<\ 
m^mm3rm^^xx&z>&, ±mmm^x^r^ymc (fti©7^y 

/iMC(Df5tfc57^ /MI©^^ 15 N«ltt)HN (CO) , 
HN (CA) % HN (CO) CAtltt, & «9 ©7 ^ J Wt±X & 1 5 N^l&ffc b 

13 c/ 16 N-fi^^k;b N f&oT^ /M£ 15 NltlftfbUT^ i/?~t;v(Dmm 
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(2) PftSSK 

m Kwm %foz> $ n% & <d -etbtrn. m&fc&m v^^^ 

e w-a-fifc* ^nfsr^ 5 ^s^ffrfc s tt^t t> © x t> ± v \ ^ r±^j £ 

^tb5„ tf? !> TO 1 0 R_L 1 O O O^T^T^ ZtM^^S <b<D&& 

^u<fflv^fe^5o iieti btii^ii 0 o oy±i o^Wb 

(3) «tflj7$/» 

ox, #e>tt^^^/w<7)«ijR«r±iE (1) mreifcoauifej^sfco-cfcSo 

13 c/ 15 Nri«7$yfc 2^*5J;t>V^fc«i{i^mM^-^ 13 c 
t©t?t«fc<, "^©^©gMfctcov^teu 13 c*5j;tF 15 N^'ft:$^L-rv^T ! b $ 
1 5 N^lfHk $ fhX^^x, 1 fate 2 &(DMmm^'& 1 3 c T^SBfrfb £ tvr#3 
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muffin 3 % <DXfr^ X h X V\ 

- 15 N HSQC^f/^4i*l/\ £oT, 13 C/ 15 NZ1H7 5/ 
§§ 0 *fc, T|i|KcD^fl{hT ^ /M ($1*.^ Cambridge Isotope Laboratories 
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(4-D «ses©#^ 

iffiHf (/aijy^iO (D^gSC^ ltg(DT^y||f£iW 13 C/ 15 NZlg 

itr ^ /m^foz i 9mm (/on^o (7>®e®«^< 

Sawasaki, et al. , Proc. Natl. Acad. Sci. USA., 97, 559-564 (2000) N #H 2000- 
2368996 ^Jk^ 4#M 2002-125693 ^Ml, #Pi§ 2002-204689 f«(^oT 
fSt^^fcbO^ fe^VMtPROTE I OS™ (TOYOBOlil) ^OrfflK 

L-CIt, SKS6f(Z)7 5ytS^^^- Kt5DNA^ 

— N oiWNVf-— ^^^-^tLSo ^ffcftjfcf^ Sawasaki, et al. , Proc. Natl. A 
cad. Sci. USA., 97, 559-564(2000) ^IH^O & <^2Wf b *t5 0 
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UT^ V 5 K<^m^Sj&^#$tU ^it5o $>SVN« N £H£$flj£8s 
±^*3£$ttfci^RNA©ffi&K^©»W%ia*U5&v^*«ffl-rfJq 
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ztDm&fr&ti, /mixmmm<D$mMb vx-rxiz^ahthx^^^^^m 

JgiibTteO. 0 1 — 1 0mMC9ia|g#W£UV\ 

^(DWk&k^XteO. 0 1~1 OmM©«SSd50*UV\ * >"g^ 
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^(DWkMt ttliO. 01-2 OmM©$£H#&*U<fflVNe,*b5„ 

m, atps^x »s^n**ia*3Wx tRNA, ai5c»j. ^y^v-^y 

3' , 5' -cAMP, ill, tftf&ffl*$&iS 1 &frZ>o mfettS^ieKl^ot 

SJC©2tJg £ tttt, 0. 0 5 — 0. 4mM©<fiHj6Sjg^"e*>5o 
2?—M t UTIi, ATP. * fete GTP J^ff £>*K ATP 14 1 . 0 — 1 . 5 mM, GTP 
teO. 2-0. 3 nM»-r^>r b&f&tZV^o &T*-fc©3fi£fcS 
J&fflfc t £(DWkg.b ltd, 6 0 — 1 2 OmMCDH^^ P 9^ l~10mM©St 
^^S^A^flS^tf kftSo lliatlt 1 5 — 3 5mM O Hepes — K0H N 

0 — 5 0roM(DTris-i^^jlV^;fr;5o ^fcATP|?£^t * 
hi: fcWbf^^^ — - tf©<a^^fe^'*fcW:l 2 — 2 Om 

m©^ wrfyyyi (^i/rfy^7i-f) to. 2 — 1. e^g/Vic 

fcfoMffli 1 fxlhfcK) 0. 3-3. 0 U CO V ? > t tf * — ^\ 0 . 

P tf*^ wt— tf-fi'fc tf^— ^ffc^ilt UTte, t FMS^ro 

RNase inhibitor (T0Y0B0*±$^) SSWBV^i'lSo tRNA f4 % Moniter, R. , et 
al. , Biochim. Biophys. Acta., 43, 1 (1960)4$lC$BM(D]?fei£ J; V) £ 
H^ISU Tli|R(Dt>(D^fflVN6r £ feT'tSo 3S^it Uttt, 0. 1-3. 
0 n«©i?W W h-/Kfas*tf ttfiSJfc tttt, 0. 0 0 1 — 0. 
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o i h v xfeo. i — o. 2 mg/mi©ryt 0 ^yyf^#if 

^fb^o 4»gc^ft^J£ tttt, 0. 3 — 0. 5nM;*^/l^ ^V^fflV^^o 
^$cfiJttel 0-4 0°C, &f L<i^l 5~3 0°C, £ ^0;£L< J32 0 — 

5 ^ ^BRS^"em»$^^S^S^Sr^i-S^Srffiv^S^ 2 4-7 5 

&& 1 R&J&<Dlt}b<DZsX'TJ*%>&^ttMW.b UTIi, ^y^jfc (Pratt, J. M. et 
al. , Transcription and Tranlation, Hames, 179-209, B. D. &Higgins, S. J. , eds, IRL 
Press, Oxford (1984)) (D X 5 ^ flteJlfcfcliftSfc 
x^V^I^T^/E & V N f"i tRNA ^r^sAn L-Tfr 5 ^tflfe-^ ^ 
^HBWSsSraSittBJ ^KJ^^ ^ftlt-T 5 5S^5«M * ^ ^ Ste*^* *r A (s 
pirin,A.S. et al. , Science, 242, 1162-1164(1988) ) , &#fifc H 2 1 

0*^^^#, WID6) N &5V^*M$£ (Sawasaki, T. , et al. , FEBS 
Let. ,514, 102-105(2002)) ig&mfbtlZo titc -g-J&RJfe*^ RNA N 

5^5fe 2000-33367 3 : ^T^tt^ r^jlg^Vl^ii&U 

(4-2) n&o*>'s*?wv>iBi%L&&xm$k 
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(5) NMRlt 

?£^&;iXfiV^;h,-??&<£< , HSQC, HMQC, CH-COSY, C 

BCANH, CBCA (CO) NH S HNCO, HN (CA) CO, HNH A s 
H (CACO) NH, HCACO, 15 N-edited NOE S Y-HSQC, 
13 C-edited NOESY-HSQC, 1 3 C/ 1 5 N— e d i t e d H 
MQC-NOE S Y-HMQC, 1 3 C / 13 C-edited HMQC-NO 
ESY-HMQC, 15 N/ 15 N-e dited HSQC-NOESY-HSQ 
C (Cavanagh, W. J. , et al. , Protein MR Spectroscopy. Principles and Pra 
ctice, Academic Press(1996)) N HN (CO) CACB, HN (CA) CB, H 
N (COCA) CB (Yamazaki, T. , et al. , J. Am. Chem. Soc. , 116 (1994) 
11655-11666) „ H (CCO) NH, C (CO) NH (Grzesiek, S. , et al. , J. 

Magn. Reson. , B 101 (1993) 114-119) N CRIPT, CRINEPT (Riek, 
R. , et al. , Proc. Natl. Acad. Sci. USA., 96 (1999) 4918-4923) % HMB C , 
HBHA (CBCACO) NH (Evans J. N. S. , Biomolecular NMR Spectrosc 
opy. Oxford University Press (1995) 71) % INEPT (Morris, G. A., et 
al. , J. Am. Chem. Soc, 101 (1979) 760-762) s HNCACB (Wittekind, M. , 

et al. , J. Magn. Reson. B 101 (1993) 201) „ HN (CO) HB (Grzesiek, 
S. , et al. , J. Magn. Reson. 96 (1992) 215-222. K HNH B (Archer, S. J., 

et al. , J. Magn. Reson., 95 (1991) 636-641) , HBHA (CBCA) NH (W 
ang, A.C. , et al. , J. Magn. Reson., B 105 (1994) 196-198.) „ HN (CA) 
HA (Kay, L. E. , et al. , J. Magn. Reson., 98 (1992) 443-450) , HCCH- 
TOCSY (Bax, A., et al. , J. Magn. Reson., 88 (1990) 425-431) , TRO 

S Y (Pervushin, K. , et al. , Proc. Natl. Acad. Sci. , 94 (1997) 12366-123 
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71) , 13 C / 15 N-e d i t e d HMQ C-NOE SY-HSQC (Jeral 
a R, et al., J. Magn. Reson. , 108 (1995) 294-298) N HN (CA) NH (Ike 
garni, T. , et al. , J. Magn. Reson., 124 (1997) 214217) % *5j;TJ?HN (CO 
CA) NH (Grzesiek, S. , et al. , J. Biomol. NMR, 3 (1993) 627-638.) *$<D 

rtLf)©5%HSQC, HMQC©2^5nNMRfe^ HNCO, HNCA, 
HN (CO) CA©3^5BNMRife©lijfe7n«r*l<fU'C2 2fe5cNMRifetJ:Uyt 1 b 

£fc, mMjjfeX*&Z>&, ±.WMfe&Xte, HN (CO) „ HN (CA) N H 
(N) CA. H (NCO) CA<D4<MDmfeJ?W:&R^fe&. HN (CO) -^H 
N (CA) (Dfrt>*)\Z.^ Isotope filter^ (Breeze, A. L. , Prog. 
NMR Spectroscopy, 36 (2000) 323-372) SrJgV^ HN (CO) ^HN (CA) 

tmWk(v*^? h^&t%%z.b&nimx*hz> 0 H (N) CA, HN (NC 

O) CA<Dfrt>*)\Ztt (N) CO^H (NCA) CO©|a^-f «rftott, 
T^/m<DM&m&& s fefe'V%%&, H (NCA) COttSfljfelftaWftV 

iftj®6!£<E>2ffc (ate) <D**JS : f-Srfi3Jc*fc*%ift^.Sr.i:dS0*UVN (Ga 
rdner, K. H. and Kay, L. E. , Annu. Rev. Biophys. Biomol. Struct. , 27 (199 
8) 357-406) „ tfc^f 2^i^5i5^iet©f^ Ji«B«l5£ifc«: TROS 
Y $jJH (Pervushin, K. , et al. , Proc. Natl. Acad. Sci. , 94 (1997) 12366-12 

371) %m^frmm(&mfemz.n% j &:Z-z>z.t\z& ^ i^>^t§r^5 

%-?>Z.bh^}%)X*fo?) (Gardner, K. H. and Kay, L. E. , Annu. Rev. Biophys. B 
iomol. Struct. , 27 (1998) 357-406) „ 

(e) &w.wmm$>& 

&j?fe&R\f^Z> t 1 h- 15 n hsqc^ h^(O^Xiy^i-;^(Dmm^ 
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{C&^ftSo *fc, H (N) CO^CBCA (CON) H N H B HA (CBC 
ACO) Nnm<V2yk7cMM%:&MirZ>^b\z-i: v ) , JWMma^ S^S6fo 

b*^^Rrti-Cfe5 0 r*bk<£>ffiffft£rJlV^T Chemical Shift Index & (Wishart, 
D. and Case, D.A., Methods in Enzymol. 338 (2001) 3-34) SrJBV^S £ t 
t), S6<JSeiC0 2 2fe#jt^|i^t?#5 0 HCCH TOCSY^©|!) 

^f£#3t^fe^RTfE-efc5 (Cavanagh, W. J. , et al. , Protein NMR Spectrosco 
py. Principles and Practice, Academic Press (1996)) „ 1 H— 1 5 N H 

S Q C (D^->^^7^Si|f JR"C# 5 r £ J: t) s Residual Dipolar Coupling & (Bax 
et al. , Methods in Enzymol. 339 (2001) 127-174) ^S'J^^Ht 5 - t fi^mX 

(7) leSiD^fy Ktf>te^(fc4fr)fe*tfc 
#f)lvfcv'm^lt^ fk^i/^ h#3£fbLfci<'^-*vi'£r-hBE ( 1 ) ~ ( 5) 

5 r. £ 3S-e# So _hfB^b#^7 f iftytik bfc ^^t;H^t7 ^ / St 

(8) S^^/WIW^&fciBv^ftSf^^ h 
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^ 18 C-C«»§*bfcl3iffifi£Jt±©T$ySK» N -LIB (4-1) <Dmm&?i"< 
(4-1) fcfBife<Z> h7^7$t- ^Ba*Sflx ^^^>^P£^J«5 

mmm 

mmm i iaio7^yiw i3 c/ i5 Nrt«u -^<z>m<z> i 9mm 

(1) mRNA COMM 

5) Ojt'fST- (Genbank accession No.M5488l) ^ jzMM Escherichia Coli K- 
12$H£ K) s MagPrep Bacterial Genomic DNA Kit (Novagen $fc) !9fSl£bfc 
^:l§0^V ADNAlriSi It, BB#I#-J§- 1 *5£tF2 1£&m<DmmSBM1i*t>t£ 
5^7^^- ^fflV^TP CRifeMV^iii|iSb, 5 K pEU3b (Sawasaki, T. , 

Proc. Natl. Acad. Sci. USA., 99 (23) , 14652-14657 (2002) ) CO Spe I b Sal I 

UTx X^Mf"^r^ K^rv/ygSf© mRNA $r SP6 RNA polymerase (Promega 
%fc») TtfB^U ^tfco 

(2) ^T 15 N*II${kLfcT^ /M%&Wfcm^t£Btf)m&W&!$. 
±.m^M&\ 1 -C-a-JSK bfc mRNA £ 100 ju g/130 /x 1 KljfcS «fc 5 ^Htlg U a A^ffiS 

M&ttS^ (Proteios T \ T0Y0B0%h$S) t^bfc ( 2 ml) „ ^(DM&WL*:, 2 0 
@£g"t"^"t <D T ? J W$ 1 5 N^SSM L £ ttfc (Cambridge Isotope Laboratories 
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^OietMS^^tf ofc 0 2ml <DRj&m&. ^ V ?$Tm(D Centricon-3 

m^h^st? 250ui •§z-cwkffi\si£. 0 - ^(Dmww^<D±mM^^r^ f^^^ss 

IlilOOMM^oft, ^«^Ts &^C&NMR$J5felM«^ (50 mM y 
h U ^ pH 6.0, 100 mM NaCl) X^Wit ^tltzT^r^^ M±M Micro 

spin G-25 s?/i-m.m$9J*%:mirzkiz.£V) s m\^mmmm\^-^Mv, nmrs 

(3) turner ^ ym<D&& i5 Nmmkvf^n%m^rcnmm&M&f& 

_hfEH»!j 1 X&J& Ufc mRNA &r 100 /z g/130 m 1 Kf$Z> X 5 (uIULs A 3*JBS 
^ttl{±|$? (Proteios™, T0Y0B0%h^) £^L7c (2 ml) „ -^(D^I^S:, 20 
3tig<£> 5 lfIS7clj- 15 N^li$^ (Cambridge Isotope Laboratories %fcM) , 

L-^f t-yt/V7t^rW ^ y^^^ixl mM, 0. lmMl^Si 
?KW&T9VW.\^M7Lfc 0 2ml (DKmm-t, ^ y ^T^(D Centricon-3 PS^^ig^l 

mmmx 25o u i &-emmvft 0 ^.(omwm^^mw^^ K^v-yieitt 1 
ocMM^&oTto *>e>^c«>NMRsa^iSisf^ (so mM y >-WtT 

h y t>A pH 6.0, 100 mM NaCl) X^W4t£fofcT^l<' J rM±M Micro Spin G 

(4) l@S(DT^y@^(0^^ 13 C/ 15 N~mtIll5'fbb, ^<D{&<Dl 9I1©7 

JifS^SfeM 1 T^J$ bfc mRNA 100 u g/130 m 1 l£f$% X 5 ^^|f U = J* =¥E 
^ttttj^ (Proteios™, TOYOBOttS) fc^Ufc ( 2 ml) „ ^©Mt?r, 2 0 
ffi^CD 5^1 ffiigfftf 1 3 C/ 1 5 NflUs^;^ (Cambridge Isotope Laboratories 
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W^^n^lfc 0 2 ml WHMtt, y ^KTMCO Centricon-3 m^Mmm^ 
fi-C250ul *-e^^L-fc 0 r^tlf^^EM^^^ K^r^^M 6flte 10 0 
/iM£ftofCo «UHg$j££N fcb^CfeNMRM^ffilSW^ (50 mM U h U 

pH 6.0, 100 mM NaCl) X^04k£thfcT^->*r M±M Micro Spin G-25 

(5) NMRSH^ 

NMR|8!l^^«, B r u k e rtt^Av a n c e - 5 0 0^-^^ hn^^- 
&J3V\ Mfe^^^(«#0^fettSrf*o7cfe(^NMRn 5 %D 2 OSr 

^ySSR^'H-^N HSQC^^ Wl^«Lfc (0 3) o 

^7c, l»fc7)T^ 7@|cD^3r_hfa (4) ^lEic^^fe^ 1 3 C/ 1 5 N ZLfiUm 

^SfilfUloV^TW; (112 03111) x HN (CO) (Cavanagh, W. J. , et al. , 
Protein NMR Spectroscopy. Principles and Practice, Academic Press (1996) 
fcfB^OHNCOS&TG^^fefcl&V^ CO ©JgWH^MSr^lftUfc 2^7ni!]^) N H 
N (CA) (Cavanagh, W. J. , et al. , Protein NMR Spectroscopy. Principles 
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and Practice, Academic Press (1996) (CfBfc^ HNCA 3 $Z7zMfefelZ.$3\<^X , CA 
<DMP^B#P^^K£b7c2^$!|5£) ^ H (N) CA (Cavanagh, W. J. , et al. , 
Protein NMR Spectroscopy. Principles and Practice, Academic Press (1996) 

\z.mm?> hnca 3 nkynmfemz&^x , n (Dmm^m^mmvtz. 2 nx^mm 

) „ H (NCO) CA (Cavanagh, W. J. , et al. , Protein NMR Spectroscopy. 
Principles and Practice, Academic Press (1996) fCfBifcCO HN(C0)CA 3 #C7G$!j^: 

^©1 91I©7^ /mfe^NXMWLZfrhf^Bn^-Jr^F^^^m&K (^ 
It 2 0 MM) (DUN (CO) J*-^ h/^tt^fttS'J^U7c 0 0!l*.r*T 
7^:/<7^ 13 C/ 15 N*Jlf$U J£*UgW>l 9t^7$ytfl 15 NT«$ 
tlttmWf-^-^h^i/^m&MOHN (CO) ^-<^ f/I^ (HI4) ^{i N T9 

TO1 9»l^oV^tli«fc, -fitl^bbTcT^ /f^l©-ot507 

75/ W©H Nf @ §§ v- >f-1-;vti tf $mm iStiZo 

£b\Z, _LfB2 OMt^£llCt*l-LT, ^tt^H (NCO) CA<D$iJ^£r 
fx 5 £ s — mHHSHb LfcT 5 / ^I©-ot5©7 5 / SiaS(DT 5 KTkltJsp; 

is©-ot^©7 $ y mm^<DT =• k**^ ^ — mmmk vtcr^y mmm 

^ / wmm(DT ^ v^mm* ^ - finite ufcT ^ j mnmcD a itL^mmw,^- 1 
<d m m ^ rirfl'it # $mm &nz>o 

(6) 1 H— 1 5 N H S Q C 0|-i/^t/V7 5 / tiSStf ©tl^S (1) 
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12, F27, F81 N F102) © 1 H- 15 N H S Q C ^/KDflfrJRKlo 
^yiet©^- 1 ^ HSQC^f^ (1215 a) «t «9 , 7^-^7 7 

(Sll, D 2 6, L 8 0, E101) JC&gl-^ (SI 

1A#I) o 

•fey >-as<^£ 13 c/ 15 N-ffiiiifHbU -^(DfflKDi gsi©/^^ 1 

5 N(D^7?^fi{b LfcrkflMT^V R^i^Sc 6f©HN (CO) b/V (Hi 

5b) -feU ^(D— ot5©il©7^; R(D x H- 15 Ntg|li^^/V<D#.#5 

&80$*L 5 EI 5 a ID 5 b ^cl*3V^T^^— gfc-f-JS v'^/WS, fe U >-<Z> 

-of5lufe5 7x=/l/77^^It^5 t*£t5ii^#5, 

yamas^-Ctt, F 1 2 ;/!?l*-T?*>5 (01 A) % r<D— SfcUfcS'^vvW:, 

F 1 2(D^(D7?^6 b$kfeX*%%o 

yiei©^- 1 ^ HSQC^h/V (@6a) £ TX'* 1 ? *?^W&&<0 
^^ 13 C/ 15 N-lilftU -^(Df&^l 9SI©7^/t^ 15 N©^t?Ii 
teUfcTCflM^V K^v'ViefOHN (CO) h/V (06 b) fc*^ 

"C\ Pt Sci~5^^/H^x 7^^7^>M5^fe57x^77 = ^© 

^SS*©tO-efe5d^ (@1A#I) % F2 7©^©tfc5i^#5c 
Skin. 7^^/VT^^^aSfc^^ 15 N^^bbfc^:Ii0^^-i/ R^ 

^Sfif^'H-^N HSQC^^F;K@7a) i n S^3gH£©3*«r 1 
3 C/ 15 NZlMff$HkU ^Offi^l 9«tf>T 5 7^^ 15 N(D^7:-|im^b/t 
TCli^^^-^ K^^/yiei©HN (CO) 7^^ f/V (07b) fcfcJl^T, Pt 
-o-Sf§v'^t;Ki, n^>yy©t5tfe57x^/i'77 = ^©M (Ell 

32 



WO 2005/073747 



PCT/JP2005/001872 



mkVfe±mW?-Jr^ K= 3 fv'^eW^ 1 H- 15 N HSQCX^h^ (08 
a) h-?>V$ ^ Vf^SC0^^ 13 C/ 15 N-fi^lt^U, -^(DftiKDl 9W<DT 
^ /St^ 15 N(0^-efIll5^b7c^:liK^^-l-' F=3ri/V®e«(DHN (CO) 
^ b/V (1218 b) Kl^T, Rt— o— ScfSV^vWi. 5 yp|©f 5t 

*>S^a=-7VT7 — ^©a3E*3te©t>©-Ca>S*>fe (01A#I) , F10 2O 

iOT^yllll^tt), ^<IU«0^fe^UT, l H- 1B N HSQC 

t©r ^ /hbb^j i<i*3 v^-c. — mtitfw.ti& i5*75; Bfc&g-r^-t kiovnt 

(7) ^-^N HSQC v'^t/l'T ^ / SaSf f ©JSI^S (2) 

^fift^K^^ylfif©^- 1 ^ HSQCX^ h/^yn^'v' 

15 N HSQC*^^ (®9 (a) ) ^Vl»% 13 C/ 15 
tl/F>^gef©HN (CO) hfr (HI9 (b) ) trltig£-r3 £ . — 

®ci- 3 ^ ?^->vi£ 2 o#^i~ & 0 ft&fsL h te\ ^ V v ^11© — 3>m 5 fc: *> 5 W 
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I 7 2T?2f*>S>as I 7 5t^5^tt5r £fiT?#&V\, ^ «\ ±15 

H«!| (6) ©^fe-C^-fx I 7 2 (D-0?t©G 7 U G 7 4 ©tl^^gf 

s (mio (a) ) 0 mz., ^y^^io^^^c/^Nziitfbu 
<7){tii<D i 9mm<DT ^ /m^ 1 5 n (Dammit vt^mm^^ K^^yse 

K©H (N) CA^^ h/l^H (NCO) CA^ W^ffiV^ 
^UfcG7 l© 1 H- 15 N^7-/^b7 5 K**^©^^^ h^^-et, 
H (N) CAWh/H©^t/KD5*)s 7 5: KTK^il^O'iae^— gH~5 
^^/vSr*fei-5 (010 (b) ) o :©V^t;HiG 7 1 ©7 5 KtK^M^ 

#«£-^#3o ifcft:, H (NCO) CA^^^ h;^^«^ISiF©jb#y7 
ID— (010c) o H (NCO) CAft ( L7 2©75K 

7^mw^<Dit^y htG7 i (D ammw^(Dik^yy hffim&$tT(v-z\ L 7 

2©75 KTkm^T-O^v^^ h^^-t?%5 0 ^r-e, '(©L72075 KzR 

^BSfd ft £r 1 5 Niift U fc *JB§® ^ 1/ K & K <0 1 H - 1 5 N HSQ 

C*s<? YAsfrbfcfefftfi* ^rftflSL 7 2©V^t;vc$)5i:*tt^5 (HI 
lOd) o L 7 5fcloVvCt>:£< IrI^^JR^T?# So 

&\ _hfBHwy (6) ©^jfe^jsa^^si^fcit), *j§0^^ 

K^r 1/ e ®CD 1 H - 1 5 N H S Q C fc*3 5 V ^t;V© SS^T^Stf^ 

^&T#jR-r5£fca s T?t?fc (011) o 

(8) X H- 15 N H S Q C ©#^^t^7 5 / tlSf t©'Jf (3) 
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SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 

<120> Methods for the assignment of NMR signals 

<130> A42027A 

<160> 3 

<210> 1 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized 
<400> 1 

cgccatatga gcgataaaat tattcacctg ac 
<210> 2 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthesized 
<400> 2 

gcggtcgacc tattaggcca ggttagcgtc gaggaac 
<210> 3 
<211> 109 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Ser Asp Lys He He His Leu Thr Asp Asp Ser Phe Asp Thr Asp 
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15 10 15 

Val Leu Lys Ala Asp Gly Ala He Leu Val Asp Phe Trp Ala Glu Trp 

20 25 30 

Cys Gly Pro Cys Lys Met He Ala Pro He Leu Asp Glu He Ala Asp 

35 40 45 

Glu Tyr Gin Gly Lys Leu Thr Val Ala Lys Leu Asn He Asp Gin Asn 

50 55 60 

Pro Gly Thr Ala Pro Lys Tyr Gly He Arg Gly He Pro Thr Leu Leu 
65 70 75 80 

Leu Phe Lys Asn Gly Glu Val Ala Ala Thr Lys Val Gly Ala Leu Ser 

85 90 95 

Lys Gly Gin Leu Lys Glu Phe Leu Asp Ala Asn Leu Ala 
100 105 
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